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(54) Dual input suspension system using a common spring/shock-absorber device

(57) A suspension system for isolating a load (L) in-
dependently from two separate inputs (IA, IB), such as
a pair of wheels. A slider (19) is slidably mounted to a
frame member (11) supporting the load and pivotably
supports a common swing-arm (23). Each end of the
common swing-arm is coupled to corresponding input
swing-arms by means of a linkage assembly (24) com-
prising a pair of link-arms (25A, 25B) in a manner that
an input disturbance (FB) will be transferred by the cor-

responding input swing-arm to its link-arm which will
cause a positive translation and rotation movement of
the common swing-arm relative to the frame member.
such that the common swing-arm will pivot a certain de-
gree about the other link-arm but without substantially
moving the latter, thereby maintaining the undisturbed
input independent from the disturbed input. The suspen-
sion system may be applied to bicycles, motor-cycles,
motor-car axles and rolling vehicles in general.
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Description

FIELD OF THE INVENTION

[0001] The present invention generally refers to a sus-
pension system wherein two inputs are applied to a
common load suspension device. In particular, the sys-
tem of the invention may be applied to land vehicles:
more particularly to bicycles, motor-cycles and motor-
cars.
[0002] In the case of two-wheeled vehicles, such as
bicycles and motor-cycles in particular, the suspension
system may serve to isolate the seat and handlebars
from each of the front or back wheels. In a four-wheel
vehicle, the system may be applied to either or both the
front and/or rear axles or to the left- and right-hand side
pairs of wheels.
[0003] The shock-absorber function, within the con-
text of the present invention, is related to dampening
movement transmitted from a movable part to another
part supported thereon or otherwise connected thereto.
Likewise, the function of the spring is to maintain support
of the movable part at a predetermined height or dis-
tance from the other part, by resiliently restoring the
movable part back to its original placement once the ex-
ternal force causing movement thereof has ceased.

BACKGROUND OF THE INVENTION

[0004] Vehicles generally have separate suspension
devices comprising springs or springs and shock ab-
sorbers in combination, for each wheel or axle end.
Such devices are technically well developed and rela-
tively costly. In lightweight vehicles requiring suspen-
sion, such as in mountain bicycles for instance, the
weight of the suspension device is also a relevant factor.
[0005] Some motor-car vehicles use common inter-
linked resilient devices, however for design purposes
each half-spring is considered as a separate resilient
element pertinent to a separate wheel or wheel system.
Such separate devices are even more apparent in two-
wheel vehicles. Most motor-cycles and some bicycles
supplied with full suspension means use a wheel sus-
pension system provided with a telescopically coupled
sliding tube and a fork leg forming a suspension assem-
bly with a shock absorber assembly. The size of the con-
ventional tube/fork system requires over-dimensioning
to resist strong shocks which tend to bend the arrange-
ment. Another consideration is that the optimum angle
of direction does not coincide with the optimum angle of
operation.
[0006] US patents 4,265,329 and 4,627,632 suggest
articulated systems that purport to overcome these
problems. Further solutions are disclosed in US patents
4,542,910 and 4,712,638 wherein a progressive linkage
mechanism is incorporated between the frame structure
of the vehicle and the swing arm which provides a point
of progressive movement relative to the movement of

the swing arm. A cushion member is coupled at such a
point rather than directly to the swing arm to obtain an
advantageous response relationship to movement of
the swing arm. In this way, the vehicle provides a more
comfortable or pleasing ride on a wider range of road
conditions while maintaining a low weight. There is also
in the art a wide range of simple and complex suspen-
sion systems for the back wheel.
[0007] Pedalling is the cause of a further problem in
the case of bicycles. Many rear suspensions are made
with the pivot point at the same height as the rear wheel
axle and/or about the crank assembly center. As soon
as the rear axle goes above the pivot point, the chain
force tends to pull the suspension into further compres-
sion. This exaggerates the suspension and creates a
sagging effect that can be felt when pedalling. Further-
more, there is a loss of pedalling energy. To overcome
these problems, the pivot point of many suspension
units has been raised above the front chain ring. By do-
ing this, the sag effect and the pull on the suspension is
reduced or eliminated, such as suggested in US patent
5,725,227 or in US patent 5,685,553.
[0008] Another problem associated with this type of
suspension is that the swing arm is parallel to the
ground. When the rear wheel hits a bump, the resultant
force is generally at a 15° to 20° angle to the ground.
Thus, a substantial portion of the resultant force pulls
on the swing arm and slows the rider down. In these
systems, the resultant force on the rear wheel from hit-
ting a bump is more perpendicular to the swing arm. This
reduces the backward pull on the swing arm and the bi-
cycle. However, during the compression travel of the
rear wheel, these suspension systems tend to force the
rear wheel in a backward direction which applies tension
on the chain. Thus, the chain tension hinders the move-
ment of the suspension, particularly at the upper end of
the compression travel. US patents 5,791,674 and
5,452,910 disclose articulated systems wherein the rear
swing arm trasero does not follow a circular path through
a pivot, thereby reducing forces transmitted to the frame
by pot-holes and reducing the ziz-zag effect caused by
pedalling. This effect is also addressed by US patent
5,785,339 which discloses a more complex system.
[0009] This brings us to the desire to simplify suspen-
sion systems by using a common resilient restoration
and shock absorber for both wheels, as suggested in
US patents 5,498,014, 5330219, 5,772,227 and
5417445, as well as in US patents 4,583,612 and
4,378,741 using different suspension device elements.
However, in all these cases, the uses of a single sus-
pension device common to both separate inputs causes
cross-effects from each input to the other, therefore the
inputs in such patented systems may not be considered
independent of each other.

SUMMARY OF THE INVENTION

[0010] Therefore, an object of the present invention is
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to provide a suspension system wherein two separate
input nodes may be independently coupled to a vehicle
frame using a single suspension device.
[0011] Another object of the present invention is a sys-
tem for use in a two-wheel vehicle or cycle for providing
front and rear wheel suspension to the cycle frame by
means of a single spring means, with or without com-
plementary shock absorbing means.
[0012] A further object of the present invention is a
system for use in a multiple two-wheel axle vehicle for
providing independent suspension for each wheel of an
axle thereof to a vehicle chassis or body through a com-
mon spring and shock absorber means.
[0013] Yet a further object of the invention is to provide
a simpler and more economical suspension system.
[0014] The invention provides a suspension system
as claimed in claim 1, use of such a system as claimed
in claim 7, and a vehicle as claimed in claim 10.
[0015] The suspension system of the invention gen-
erally comprises a frame member to which a pair of sep-
arate input nodes are pivotably connected such as by
means of a pair of input swing-arms. The frame member
forms part of a generally static load system which in-
cludes the means accommodating the vehicle passen-
gers in transit. According to the present invention, the
suspension system further comprises a common swing-
arm pivoting on a slider mounted to said frame member,
such that the swing-arm may pivot and translate in a pre-
determined direction in relation to the frame member.
The slider is coupled to the frame member by means of
a suspension device which may include a resilient mem-
ber or a resilient/shock absorber combination. The
swing-arm includes two further pivots on each side of
the slider pivot for coupling respective link arms to each
of said nodes in a configuration such that an external
force disturbing one of said nodes causes the common
swing-arm to tilt substantially about the link-arm pivot
corresponding to the other, undisturbed node, thereby
urging the slider against the suspension device. The
mechanism essentially formed by the link arms, the
common swing arm and the slider provides substantially
independent suspension between the frame member
and each of the input nodes.
[0016] The present invention further identifies two in-
herently stable link arm configurations in particular. In a
first embodiment, the slider is located on the frame arm
above the pivot connections between the frame arm and
the pair of input swing-arms. In this embodiment, the
link-arms may cross-over to connect each node to the
opposite end of the common swing-arm. In a second
embodiment, the slider is located on the frame arm be-
low the pivot connections between the frame arm and
the pair of input swing-arms. In this second embodi-
ment, the link-arms connect each node to the end of the
common swing-arm on the same side of the frame mem-
ber as the node. Thus, a condition for unaided stability
is that the link-arm configuration be such that a positive
(upward) disturbance at one node tends to reduce the

angle between the driven link-arm and the common
swing-arm, i.e. urges the common swing-arm to align
with the driven link-arm.
[0017] The present invention is, inter alia, applicable
to two-wheel vehicles or cycles wherein the frame mem-
ber supports the seat. The front and back wheel axles
may be considered as the input nodes. In a preferred
embodiment, the fork mounting the back wheel axle is
adapted as a rear input swing-arm directly pivoted to the
frame member. The front fork is generally rigidly con-
nected to the second input swing-arm, the rear end of
which is pivotably connected to the rear swing-arm/fork.
In this preferred embodiment, the handlebar of the ve-
hicle is not rigidly attached to the front wheel fork as in
conventional bicycles and motor-cycles but is connect-
ed to the seat.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and other features, advantages and de-
tails of this invention and how it may be reduced to prac-
tice may be better understood from the ensuing detailed
description, by way of example and by no means limit-
ing, of exemplary embodiments represented in the ap-
pended drawings, wherein:

Figure 1 is a schematical representation of the sus-
pension system according to a first embodiment of
the present invention, illustrated in an unloaded
state.

Figure 2A is a schematical representation of the
suspension system of figure 1 responding to a bal-
anced input state, i.e. wherein both the input nodes
are subjected to respective external input forces of
like magnitude and direction.

Figure 2B is a schematical representation of the
suspension system of figure 1 responding to an un-
balanced input state, i.e. wherein the right-hand in-
put node is subjected to a greater external input
force.

Figure 3 is a schematical representation of the sus-
pension system according to a second embodiment
of the present invention, illustrated in an unloaded
state.

Figure 4 is a schematic representation of a suspen-
sion system similar to that of figure 1, adapted to
the frame of a two-wheel vehicle, such as a bicycle
or a motor-cycle.

Figures 5A and 5B are a schematic representation
and a perspective view. respectively, of a suspen-
sion system similar to that of figure 3 adapted to the
rear suspension of a motor-car or a lorry.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0019] A first embodiment of the suspension system
is shown in figure 1 in a relative unloaded state. A load
L requiring independent suspension from two separate
inputs IA and IB is supported by a reference frame mem-
ber 11. The load L may comprise a plurality of discrete
components and may be rigidly attached to the frame
member. Moreover, merely for convenienced purposes,
the load L appears centred on the frame member 11.
However, as will usually be the case in practice. the load
L may alternatively be eccentric relative to the frame
member.
[0020] A pair of pivots 13A and 13B at the bottom end
of the frame member 11 connect the latter to a pair of
input swing-arms 15A and 15B the free ends of which
incorporate the input nodes IA and IB. Although the input
nodes I are depicted in the drawings at a certain point
on their associated swing-arm 15 (alphabetical suffices
A, B are often omitted herein when generalising), the
input I may be applied at any point or distributed over
multiple points of the input swing-arm 15 spaced from
the frame pivot 13.
[0021] Moreover, two separate pivot connections (piv-
ots 13A and 13B) are shown in the drawings, however
they may be combined into a single triple-pivot connec-
tion. Alternatively, as further apparent from the disclo-
sure hereinafter, the connection of an input swing-arm
15 to the frame member 11 need not necessarily be di-
rect.
[0022] The term "bottom" is used herein in a relative
sense consistent with the preferred vehicle applications
of the invention described hereinafter. Thus. a "positive"
disturbance force applied to any one of said nodes IA or
IB is assumed to have a component in the "upward" di-
rection. Nonetheless, although the suspension system
of the invention is disclosed lying generally in an ideal
vertical plane, the system may lie eventually in a hori-
zontal plane according to a particular application re-
quirement, hence the use of the "positive" rather than
upward. Naturally, in these vehicle embodiments, com-
puter simulation has shown that the inputs may be brief-
ly negative (such as going down a step), however the
magnitudes thereof are smaller compared to the posi-
tive inputs and have no substantial impact on design
considerations.
[0023] The frame member 11 is attached to one side
of a suspension device 17 including a resilient compo-
nent or spring S. Preferably, a shock absorber M is add-
ed in combination, e.g. in parallel, to the spring S. Both
components S and M may be of conventional design.
[0024] The other, movable side of the suspension de-
vice 17 is attached to a slider 19 slidably mounted to the
frame member 11. The slider 19 features a pivot 21 to
which a swing-arm 23 is mounted, such that the swing-
arm 23 may slide up and down the frame member 11
and rotate about this locus. The slider 19 is driven in this

manner by a linkage system 24 according to the inven-
tion comprising a pair of link-arms 25 arranged as de-
picted in figure 1. In particular, there is one link-arm 25A
with pivot connections 27A, 29A at each end coupling
one of the swing-arms 15, or nodes I for that matter, to
the opposite end of the swing-arm 23. Likewise, the oth-
er link-arm 25B has a pivot connection 27B to the swing-
arm 15B and another pivot connection 29B to the com-
mon swing-arm 23.
[0025] Although the frame member 11 is depicted as
a bar-shaped member, it is in no way restricted to this
shape and may have a different shape as required by a
specific application. For instance, the slider function
may be embodied by an elongated hole formed in a
plate-shape frame member to hold central pivot means
21.
[0026] The suspension system adopts the position
shown in figure 1 in an unloaded state, i.e. when IA=IB=0
(relative) is steady. Figure 2A illustrates the system re-
sponse to a balanced input applied at both nodes IA and
IB simultaneously. The upward movement of the input
swing-arms caused by the positive application of exter-
nal disturbances FA=FB≠0 is transferred by the link-
arms 25 to the swing-arm 15. Each link arm 25 applies
on the corresponding end of the common swing-arm 23
a vertical force component directed upwards and a ver-
tical force component directed inwards, i.e. towards the
central pivot 21. The symmetrical vertical components
from each link-arm 25 cancel each other out thereby re-
sulting in double upward resultant force on the slider 19
and a torque on the common swing-arm 23. The torques
are of opposite signs thereby cancelling out, such that
the common swing-arm 23 does not rotate but is driven
by the sum of the positive forces, thereby pushing the
slider 19 upwards along the frame member locus to
compress the suspension device 17 a distance X. The
normal position (figure 1) is restored when the spring S
is compressed sufficiently to return a force FS=kX equal
said sum, i.e. when the spring compression X=2FA/k.
The overall effect (i.e. vibration amplitude. frequency
and decay) on the load L, and the amount of spring com-
pression X. depend mainly on the magnitude and dura-
tion of the input disturbance and the load (including the
frame) weight and inertia.
[0027] Of particular interest is the response to an un-
balanced dual input, since this represents a frequent if
not constant situation in practice and concerns a primary
object of the invention. As illustrated in figure 2B, one
of the nodes IB is subjected to a positive disturbance
FB≠FA. The swing-arm 15B pivots upwards and, through
rigid link-arm 25B, pushes the opposite side of common
swing-arm 23, causing the latter to rotate since there is
no countertorque on the other end thereof. The common
swing-arm 23 rotates in a direction which tends to align
it with the driving link-arm 25B. As the angle between
the common swing-arm 23 and the link-arm 25B dimin-
ishes due to the rotation, the tangential component gen-
erating the torque on the former diminishes until the
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torque is matched by a countertorque which the restor-
ing force transmitted from the suspension device 17 ap-
plies to the common swing-arm 23 via the central pivot
21, whereby the arm 23 stops tilting. The system there-
after reacts to restore to the normal position.
[0028] Actually, the common swing-arm 23 substan-
tially rotates on the pivot 29A at its opposite end, thereby
dragging the slider 19 upwards and urging the required
reaction from the suspension device the suspension de-
vice 17 to cushion the effect of the input FB on the load
and restore the normal position thereof. In fact, there is
hardly any noticeable movement on the undisturbed
link-arm 25A and swing-arm 15A side, except generally
negligible movement coming from the frame member 11
shifting upwards slightly.
[0029] This is one of the primary advantages of the
system of the invention and may be interpreted in that
the undisturbed pivot connection 29A is practically in the
same relative position in figures 1 and 2A. Thus the un-
disturbed input node IA is substantially independent
from disturbances applied at the opposite input node IB,
and vice versa of course. In the case of composite dis-
turbances 0<FB≠FA>0, the linkage system 24 responds
independently to each input 1 and the dynamics of the
suspension device 17 are simply a composition of the
responses of figures 2A and 2B.
[0030] For some applications it may be desirable to
locate the suspension device 17 and the common
swing-arm 23 underneath the input swing-arms 15. Fig-
ure 3 illustrates an alternative embodiment useful for
such applications. The slider 19 is located on the bottom
part of the frame member 11 and a different linkage ar-
rangement 24' is required to ensure an inherent stable
suspension system. The stability condition may be ex-
pressed as that the link-arms 25 should be arranged
such that, in response to an external disturbance at one
of the nodes I. the common swing-arm 23 tends to align
itself, or close the angle, with the disturbed link-arm 25.
To satisfy this condition, each link-arm should be con-
nected to the end of the common swing-arm 23 on the
same side of the associated input swing-arm 15 relative
to the frame member 11.
[0031] It a linkage arrangement not meeting this con-
dition is used, the system would tend to destabilize un-
der disturbance, thereby requiring additional compo-
nents to avoid the common swing-arm 23 from flipping
over.
[0032] Reference is made hereinafter to particular ap-
plications of the suspension systems described herein-
above. Like reference numerals are used in figures 4
and 5A-5B to identify equivalent components relative to
the systems of figures 1 or 3.
[0033] Figure 4 refers to a particular application of the
suspension system of the invention to a bicycle or mo-
tor-cycle. For ease of illustration and clarity, only the rel-
evant parts of the cycle are represented. The cycle com-
prises a frame member 11 including means 31 for sup-
porting a seat on top and, in the case of a bicycle, means

33 below for holding the pedals. A slider 19 is mounted
to the frame member 11 and a spring S between the
slider 19 and an upper stop 35 on the frame member 11.
[0034] A front fork 37 is conventionally adapted to
hold a wheel and is retained inside a tubular housing 39
allowing the wheel to turn sideways by means of han-
dlebars 41 (represented schematically in figure 4), fur-
ther reference to which is made hereinafter. The fork
housing 39 is rigidly attached to a front swing-arm mem-
ber 15F such that disturbances returned by the front
wheel (the axle of which may be considered as one of
the input nodes IF) are transferred directly to the arm
15F. The rear swing-arm 15R is formed by the back-
wheel fork (again, the back-wheel axle may be consid-
ered as the other input node IR).
[0035] The front fork 15F is connected via pivot 13R
near the bottom end of the frame member 11. The pivot
connection between the rear swing-arm 15R is carried
out indirectly, by pivoting the front end thereof on the
back end of the front swing-arm 15R at a point 13R'
spaced backwards from the front swing-arm/frame
member pivot 13F. It has been found that this coupling
13R' of the rear fork 15R on the front swing-arm 15F
assists cycle stability when travelling up and down in-
clined terrain.
[0036] As in figure 1, a central swing-arm, i.e. the
common swing-arm 23 is mounted on the slider 19 and
coupled to the front and rear swing-arms 15 by means
of a pair of link-arms 25F and 25R via pivots 27F-29F
and 27R-29R, respectively. In the cycle embodiment,
the common swing-arm 23 and the link-arms 25 are ac-
tually formed by a pair of bars affixed side-by-side to
each other and arranged symmetrically on both sides of
the plane of the frame member 11. Although shapes may
vary, the shapes of the input swing-arms 15 and the link-
arms 25 shown in figure 4 are particularly designed to
avoid movement of the system in operation from inter-
fering with the normal cycle movements. In one embod-
iment, each arm 15 and 25 comprises a pair of tubular
members made of aluminium alloy and soldered to
cross joining members (not illustrated). However, other
materials may be used, such as carbon fibre in epoxy
resin, titanium alloy, etc.
[0037] Although the suspension system is shown in
figure 1 comprising symmetrical components of the
same length, the embodiment of figure 3 also shows that
there is no constraint in this respect. That is, the input
swing-arms 15 and the link-arms 25 may be of equal or
substantially different lengths, according to specific de-
sign considerations.
[0038] Tests carried out on a bicycle embodied as in
figure 4 showed that the suspension responded as ex-
pected from a computer simulation carried out on the
suspension model of figure 1. The front and back wheels
were felt to independently copy (i.e. adhere to) the ter-
rain going up and down steps. Visual analysis of video
images filmed during these tests confirmed these feel-
ings of the driver on the seat.
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[0039] A further improvement within the present in-
vention concerns the handlebars. Most bicycles and
many motor-cycles afford no or scanty suspension to
the handlebars in relation to the seat of the vehicle.
Therefore, while the passenger or driver may find him-
self or herself comfortably seated, front wheel shocks,
particularly if strong and/or repetitive may be hard on
the upper members of the driver. The present invention
may also provide suspension for the handlebar with the
same suspension device S used for the seat. As shown
in figure 4, rather than conventionally affix the handle-
bars 41 to the front fork 37, the handlebar 41 is support-
ed in a housing 43 forming part of or rigidly attached to
the frame member 11. Thus, the frame member 11, the
seat and the handlebars 39 form a load system L for the
suspension system of figure 1. Means, such as a hinged
member (not illustrated) allowing relative axial move-
ment between the handlebars 41 and the front fork 37,
may connect the handlebar axle 41 to the front fork, to
enable the front wheel to turn sideways together with
the handlebar.
[0040] Another improvement within the invention is
the provision of means to adapt the same cycle suspen-
sion for both uphill and downhill. Heretofore, different
competition bicycles and motor-cycles are used for up-
hill and downhill, since a substantially stiffer suspension
is effective in one case but countereffective in the other.
The suspension of the invention embodied in the cycle
of figure 4 may he stiffened by tightening the central piv-
ot 21, for instance, thereby holding the central swing-
arm 23 fast against the frame member 11. To adapt to
greater suspension requirements, the central pivot may
be loosened to enable the common swing-arm 23 to
travel up and down the common swing-arm 23 and tilt
in relation thereto.
[0041] Figures 5A-5B illustrate an embodiment of the
invention applied to a four-wheel vehicle, such as a bug-
gy. To avoid repetitions and obvious deductions on the
preceding disclosure herein, only the relevant portions
of this embodiment are described hereafter. The essen-
tial structure of the suspension system employed is that
of the embodiment of figure 3.
[0042] The vehicle comprises a chassis 11 formed by
a tubular structure for supporting the load. The end bars
47 receive the inputs from the wheels and are articulated
at joints 49 on the ends of upper and lower bars 15 and
51 which form a parallelogram structure. Means 53 may
be provided for turning the wheel direction. The chassis
is provided with the central frame member 11 forming
part thereof and mounting the slider 19 and the common
swing-arm 23 by means of the latter. Bars 25 embodying
the link-arms are provided between the top bar structure
15 and the swing-arm 23.
[0043] In the case of a motor-car, a similar structure
may be adapted further including shock absorber
means.
[0044] Although the present invention has been dis-
closed in detail in connection with preferred embodi-

ments and specific applications of a suspension system,
different modifications in construction, materials,
mounting, operation and applications may appear to
those skilled in the art without departing from the pur-
view of the claims appended hereto.

Claims

1. A suspension system comprising:

(a) a suspension device having a first side for
attachment to a frame member,
(b) two separate input nodes adapted for re-
ceiving external mechanical movement distur-
bance, and
(c) means for coupling each of said input nodes
to said frame member;
(d) characterised by further comprising:
(e) means for linking each of said input nodes
to the second side of said suspension device
such that external disturbance applied to any
one of said input nodes is transferred by said
coupling means substantially to said suspen-
sion device in relation to the other of said input
nodes and independently of external distur-
bance applied to said other input node.

2. The suspension system of claim 1, characterised in
that said suspension device includes at least one
spring means for urging said coupling means to a
system restoration position; preferably said sus-
pension device further comprises a shock absorber
arranged in combination with said at least one
spring means for resisting relative movement be-
tween said frame member and said linkage means
in response to external disturbance driving any one
or both of said input nodes.

3. The suspension system of claim 1 or 2, character-
ised in that

(a) said coupling means comprises:
(b) a first input swing-arm and a second input
swing-arm, each of said input swing-arms piv-
otably connecting one of said nodes to said
frame member; and
(c) said linkage means comprises:
(d) a slider mounted via a sliding connection to
said frame member and attached to said sus-
pension device second side;
(e)a swing-arm mounted to said slider by
means of a pivot connection;
(f) a first link arm and a second link arm, each
of said link arms pivotably connecting one of
said nodes to said swing-arm on opposite ends
thereof in relation to said slider, each of said
link arms being in a further pivotable relation-

9 10
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ship with the input swing-arm associated with
the corresponding node thereof;
(g) whereby external disturbance applied to
one of said nodes displaces the end of said
swing-arm connected to the corresponding link
arm such that said swinger arm end substan-
tially pivots about the opposite one of said
swinger arm ends, thereby transferring said ex-
ternal disturbance substantially to said suspen-
sion device.

4. The suspension system of claim 3, characterised in
that said swinger arm is intermediate said suspen-
sion device and said input swing-arms and each link
arm is pivotably connected to said swinger arm on
the opposite side of its corresponding input node
pivot connection in relation to said frame member.

5. The suspension system of claim 3, characterised in
that said swinger arm is opposite said suspension
device relative to the pivot connections between
said input swing-arms and said frame member such
and each link arm is pivotably connected to said
swinger arm on the same side of its corresponding
input node pivot connection in relation to said frame
member.

6. The suspension system of any one of claims 3 to 5,
characterised in that one of said input swing-arms
is directly pivot-connected to said frame member
and the other of said input swing-arms is pivot-con-
nected to the first input swing-arms.

7. Use of the suspension system of any one of the pre-
ceding claims, in a vehicle having a first wheel and
a second wheel for transporting said vehicle along
a surface, characterised in that said first node is
driven by said first wheel and said second node is
driven by said second wheel .

8. The use of claim 7, characterised in that said vehicle
is a two-wheel cycle such as a bicycle or a motor-
cycle including a seat attached to said frame mem-
ber and said first side of the suspension device;
preferably said vehicle further includes a handlebar
attached to said frame member and said first side
of the suspension device.

9. The use of claim 7, said vehicle including a pair of
front wheels and a pair of back wheels, character-
ised in that said vehicle comprises at least one of
the following suspension systems:

(a) a said front suspension system coupled to
said pair of front wheels as said input nodes;
(b) a said rear suspension system coupled to
said pair of back wheels as said input nodes;
(c) a said left suspension system coupled to the

front wheel and back wheel on the right-hand
side of the vehicle as said input nodes; and
(d) a said right suspension system coupled to
the front wheel and back wheel on the left-hand
side of the vehicle as said input nodes.

10. A vehicle including:

(a) a front wheel having an axle mounted to a
front fork of the vehicle,
(b) a back wheel having an axle mounted to a
rear fork of the vehicle,
(c) a handlebar rotationally coupled to said front
wheel for turning said front wheel fork,
(d) a suspension device including a frame side,
an input side and resilient means coupling said
frame and input sides.
(e) a seat adapted for a person to sit on and
direct said handlebar, said seat attached to said
frame side of said suspension device,
(f) a frame member attached to said frame side
of the suspension device and extending gener-
ally downwards between said wheel axles,
(g) means for pivotably coupling each of said
front and rear forks to said frame member, and
further characterised by
(h) linkage means independently coupling said
front and rear wheels axles to said input side of
said suspension device.

11. The vehicle of claim 10, characterised in that said
linkage means comprises:

(a) a slider attached to said input side of said
suspension device and slidably mounted to
said frame member;
(b) a central swing-arm having a front end and
a back end and pivotably connected to said slid-
er intermediate said arm front and back ends
thereof;
(c) a front input swing-arm having a front end
connected to said front fork and a back end piv-
otably connected to said frame member down-
ward from said slider;
(d) a rear input swing-arm comprising said rear
fork and including a front end pivotably con-
nected to said frame member downward from
said slider;
(e) a first link arm having a front end pivotably
connected to said front swing-arm and a back
end pivotably connected to said central swing-
arm back end; and
(f) a second link arm having a back end pivot-
ably connected to said back fork and a front end
pivotably connected to said central swing-arm
front end;
(g) whereby an external force positively applied
to said front wheel causes said swing-arm to
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rotate about said slider in a predetermined di-
rection and drive said suspension unit without
transferring substantially any movement to the
second link arm or the rear input swing-arm
(h) whereas an external force positively applied
to said rear wheel causes said swing-arm to ro-
tate about said slider in a direction opposite to
said predetermined direction and drive said
suspension unit without transferring substan-
tially any movement to the first link arm or the
front input swing-arm.

12. The vehicle of claim 11, characterised in that said
front input swing-arm is directly pivot-connected to
said frame member and said rear input swing-arm
is pivot-connected to the front input swing-arm.

13. The vehicle of claim 11 or 12, characterised in that
said coupler frame further includes selective sus-
pension stiffening means for selectively jamming
said slider on said frame member and link arms on
said slider, thereby avoiding sliding and rotational
of said central swing arm relative to said frame
member.
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